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'6  SURPLlMINTARY  NOTATION 

J-  ostor  was  presented  at  the  Annual  EASED  Meeting  In  New  Orleans,  LA,  March  19-23  1  0. 
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")  ABSTRACT  (Continut  on  rtvtnt  if  ntetutry  tnd  idtntify  by  btotk  numbtr) 

.Exposure  to  cold  air  Induces  a  rapid  and  characteristic  rise  In  plasma  norepinephrine 
"arid  blood  pressure.  The  mechanism  of  this  cold  induced  hypertension,  which  Is  Independct 
of  renin,  appears  to  bo  mediated  by  adrenergic  receptors.  To  test  this  hypothesis,  wo 
administered  propranolol  (BOmg/day:  Img/kg),  a  beta  adrenoreceptor  blocker,  and  contra-u 
this  response  with  the  sympathomimetic  drug  ephcdrlno  (00  mg /day:  . 9  mg/kg )  and  Pljccbo 
up  used  a  double  blind  cross  over  study.  Twelve  normotenslve  men  entered  a  cl Imatlc  cnam’. 
for  a  30  minute  exposure  of  either  4dC  or  2DbC,  Fingertip  capillary  blood  flow  was  estimate 
by  a  laser  doppler  technique,  while  fingertip  skin  and  rectal  temperatures  were  recorded. 

We  serially  measured  brachial  blood -pressure/pul se  and  hematocrit.  As  Indicators  of  sym 
pathetic  nervous  system  activity,  venous  plasma  norepinephrine  (NE)  and  epinephrine  UN, 

W° Co iT  exposure  Induced  a  rapid  decrease  In  sk^n  capillary  blood  flow  from  117  +/  -38  mv  > 

44  +/  -10  mv  wlthlf  one  minute  of  entering  a  4  q  cold  roQ|T1)  Th<5  decrease  was  associated 
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INTRODUCTION 


1 1  * 1  •  mechanism  ol  cold  i  mluo'tl  non  renin  1 1  %• ;  <  >  ;  t  fn;;  I  on  is  unknown  but  in 
lll'.olv  mod  i  <i  ( t;cl  by  norep  I  tiephr  i  no  . 

Wo  have  L:iol atcd  the  [I- receptor  effects  ol  the  cold  associated  elevatlotui  In 
norepinephrine  by  blocking  these  receptor;)  wl  t.b  propranolol. 
u  Tbl;;  blockade  Is  contrasted  during  cold  exposure  with  the  treatment  of 
ophedrino,  an  agent:  known  to  increa.se  peripheral  vascular  resistance  and  blood 
pressure . 

METHODS 

"  Twelve  healthy  inales  age  2/.9+-1.9  years 
°  Thermal  air  tests:  control:  25°  C;  30  minutes 

cold:  4°  C;  30  minutes 
0  Drugs:  ophedrino  (.9  mg/kg) 
propranolol  (1  mg/kg) 
placebo 

0  Protocol:  post-absorptive 
seminude 
motionless 
°  Blood  pressure 
0  Capillary  blood  flow 
0  Skin  (finger)  temperature 
0  Plasma  catecholamines 

0  Curve  fitting  determination  of  the  rate  of  change  of  temperature  and  blood 
flow. 
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RESULTS 


Propranolol  acernlu.iUn.  Liu-  cold  Induced  rim-  In  blood  prennure  compared  to 
placebo  and  cpbcdrl no . 

"  CapllLary  blood  (low  rapidly  declines  wLth  n  cold  air  exposure  and  precedes 
the  fall  In  skin  temperature. 

0  Propranolol  administration  is  associated  with  lower  finger  temperatures 
during  n  cold  air  exposure. 

0  Plasma  norepinephrine  values  are  not  different  between  propranolol  and 
placebo  treatments. 

CONCLUSION 

0  Beta  adrenergic  receptor  attenuates  the  physiologic  response  to  cold. 
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FIGURE  LEGENDS 


1-  Tli.'  avc- rage  ±  SE  niian  .irLcrial  pressure  (HAP)  measured  In  12  men  before, 
during  and  after  a  thirty  minute  exposure  to  either  control  (25°  C)  or 
'-old  (4°  C)  air.  All  were  acutely  pretreated  with  propranolol 
(  I  .Oing/kg/dny)  ,  ephedrine  (0 . 8ing/kg/day)  or  placebo,  and  tested  uL  each 
temperature,  the  last  dose  of  the  agent:  Ingested  30  minutes  before 
entering  the  chamber.  Time  is  minutes  after  entering  the  chamber  (0 
min).  Five  minutes  after  entering  the  chamber  (35  minutes  after 
ingestion  of  the  agent)  the  MAP  between  the  drug  treatment  groups 
studied  at  25°  C  became  different  and  remained  so  for  the  duration  of 
the  exposure.  Difference  between  drug  and  placebo  at  25°  C  (p<0.05) 

measured  by  a  two  way  ANOVA. 

\ 

2.  Fingertip  capillary  blood  flow,  determined  by  placing  the  probe  of  a 
laser  dopplcr  volocimotric  recorder  on  the  distal  pad  of  the  index 
finger,  declines  within  one  minute  of  exposure  to  cold  air.  Fingertip 
skin  temperature  of  the  middle  finger  drops  gradually.  These  data  were 
used  to  fit  a  single  exponent  model  which  provided  smoothed  estimates  of 
temperature  and  blood  flow  values. 

3.  Fingertip  Blood  flow  is  expressed  as  the  mean  ±  SE  mv  of  the  12 
subjects.  Blood  flow  is  recorded  before,  during,  and  after  the  thirty 
minute  exposure  to  either  control  (25°  C)  or  cold  (4°  C)  air,  with 
pretreatment  of  either  placebo,  ephedrine  or  propranolol.  Time  is  in 
minutes,  similar  to  Figure  1.  The  fingertip  blood  flow  drops  within  one 
minute  in  the  cold  air  exposures,  remaining  depressed  for  the  thirty 
minute  period. 

4.  Fingertip  temperature,  is  fit  to  a  single  exponent  model  and  shown  for 
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I  i  iiH’  point;;  just  before  *-ni cr  i  up,  t  1 1  •  •  <■ ! ;  i  n  I  »«•  i  .ind  .tiler  'JO  ml  nut  uu 
uulil  room.  loir;;  represent  tin  m.  an  [  f  I  nj’i-rt  i  p  temperature  of  the  ! 
men  after  pretreatment  with  placebo,  ephedrine  (0 . 8mg/kg/dny)  .  and 
propranolol  ( 1 .  Oing/kg/day)  .  1’ropranol  ol  treatment  results  in  a  lower 
finger  temperature  after  exposure  t:o  cold  compared  to  placebo.  Analysis 
Is  by  two  way  ANOVA . 

3.  The  mean  +  SE  plasma  norepinephrine  (ME)  and  epinephrine  (EPI)  are 

measured  in  12  men  before  during  and  after  a  30  minute  control  (23°  C) 
or  cold  (4°  C)  air  exposure  with  pretreatment  with  placebo,  ephedrine, 
and  propranolol.  NE  values  after  pretreatment  with  ephedrine  were 
significantly  lower  during  the  cold  air  exposure  compared  to  placebo 
(p<0.05).  Neither  NE  or  EPI  values  were  changed  by  the  control 
temperature  nor  was  there  any  difference  between  drugs  and  placebo  in 
this  setting.  Analysis  is  by  two  way  ANOVA.  [Plasma  NE  and  EPI  may  be 
converted  to  pg/m!  by  NE(nmol/L)-NE(pg/ml)XO . 005911 : 

EPI (pmol/L)-EPI (pg/ml)X5 .458] , 
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Time  (minutes) 


FINGERTIP  BLOODFL 


Room  Temperature  (25°C) 
Cold  (4°C) 


FINGER  TEMPERATURE  WITH 
Temp  4  DEGREE  C  AIR  EXPOSURE 

(°C) 


Before  After 

P<  0.05  from  placebo  0  minute 


